water under stirring at room temperature. After 5 min, the nanocrystals were separated from the mother liquid by centrifugation and washed with deionized water for two times under ultrosonic.
ZIF-8 microcrystals were synthesized in methanol according to the route reported by Bux et al. [3] A solution of 80 ml methanol (BoDi, AR) dissolved 1.08 g of zinc chloride (Aldrich, ≥ 98%), 0.97 g of MIM (Aldrich, 99%) and 0.54 g of sodium formate (BoDi, AR) was given into a 100 ml Teflon autoclave and heated in a microwave oven (MICROSYNTH, Milestone) at 100 °C for 4 h. After cooling, the microcrystals were separated from the mother liquid and washed with methanol for three times.
Preparation of ZIF-7 and ZIF-93 nanoparticles
ZIF-7 nanoparticles were prepared by a modified recipe reported by Li et al. [4] 750 mL N,N-dimethylformamide (BoDi, AR) was added into a solid mixture of 2.267 g Zn(NO 3 ) 2 ·6H 2 O and 5.770 g benzimidazole (Aldrich, 98%) under stirring. After being kept at room temperature for 23 h, the product was centrifugally separated and washed with methanol.
The SLER of ZIF-7 is the same as that of ZIF-8.
ZIF-93
[5] nanocrystals were firstly synthesized in this work. A solution of Zn(NO 3 ) 2 ·6H 2 O (0.882 g, Aldrich, ≥99.0%) in 60 mL of methanol (BoDi, AR) was rapidly poured into a solution of 4-methylimidazole-5-carbaldehyde (2.610 g, Aldrich, 99%) in 60 mL of methanol under stirring at room temperature. After 20 min, the nanoparticles were separated from the mother liquid by centrifugation and washed with ethanol for three times under ultrosonic. The yield is about 40% based on zinc. As shown in Figure S19 , the XRD pattern of this material is consistent with that reported by Yaghi et al. [5] indicates the ZIF-93 S3 was successfully prepared. The size of ZIF-93 is around 40 nm. The SLER of ZIF-93 is the same as that of ZIF-8.
Preparation of membranes and performance test
The ZIF-8-DMBIM-PMPS membrane was prepared using the same solution-blending method as that of the ZIF-8-PMPS membrane except that the ZIF-8-DMBIM was used instead of ZIF-8.
[6] Alumina capillary tubes (3.7 mm OD, 2.4 mm ID, 6.0 cm length, Hyflux Ltd.)
were used as supports. The pore size of the inner surface was 40 nm. The as-synthesized ZIF-8-DMBIM nanoparticles were re-dispersed in i-octane (Kermel, AR) using a probe-type sonicator (AiDaPu) with the horn immersed in the sample for 10 minutes in an ice bath. This solution (4.5 wt. %) was then allowed to heat to room temperature. were performed for various adsorption times to conclude that 5 h was long enough for the adsorption to reach equilibrium. A blank was subjected to the procedure to correct for any change of the adsorbate. After the centrifugation, a clear supernatant came forth and its concentration was estimated using gas chromatography (GC, Agilent 7890). The uptake was determined using the mass balance equation
where Q is the amount adsorbed by the samples at equilibrium (mg / g), M is the mass of solution used in the adsorption experiment (mg), C i and C e are the initial and equilibrium mass concentrations of isobutanol, respectively, and m is the mass of samples (g).
[ The ZIF-7 nanoparticles were completely destroyed after the hydrothermal test. After the SLER, the decomposition of ZIF-7 nanocrystals was successfully restrained. This confirms the general applicability of this method.
Electronic After the SLER, the color of the ZIF-8 powder changed into slightly beige even after exhaustive washing, which is the same as that of the DMBIM ligands, implying the deprotonation of DMBIM and subsequent coordination of imidazole nitrogen to zinc ions.
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This journal is © The Royal Society of Chemistry 2013 S15 Figure S8 . Figure S8 . a) Raman spectra of the DMBIM (blue), ZIF-8 (black) and ZIF-8-DMBIM (red) nanoparticles using 514 nm exciting laser wavelength; b) Raman spectra of ZIF-8 nanoparticles using different exciting laser wavelength (olive: 514 nm; wine: 325 nm).
In the Raman spectra ( Figure S8a ), the presentation of the new additional peaks at 720 cm As shown in Figure S15 , the structure of ZIF-8 was completely destroyed after four cycles while that of ZIF-8-DMBIM remains essentially unchanged even after five cycles. The ZIF-8-DMBIM-PMPS membrane was endowed with good stability that no structure change of the membrane takes place after test for 24h ( Figure S18 ), in virtue of the protection of the hydrophobic PMPS and DMBIM against water.
